The strongest vibration in the Saarland has caused some significant damage patterns mining induced as a consequence vibrations. This paper discusses about the technical options to eliminate resulting incurred damage to the buildings.
Introduction
On 23 February 2008, which occurred to date strongest vibration events in Saarland with a maximum vibration velocity of 93.54 mm / s, corresponds to a value of 4.0 on the Richter scale. This was the turning point, more specifically, the end of mining in Saarland (Germany). To this day, sequelae of this great shock event can still be seen, as well as further to remedy the resulting incurred damage to the buildings. The following are some significant damage patterns mining induced as a consequence vibrations, and the technical options to eliminate.
Mining-Related Shocks
A basic distinction between a near-surface degradation, which is to be settled at 100 m to 150 m and take the reduction in addition taking place in far greater depths (depth). The after-effects of the near-surface mining face in the nature of their damage pattern is different, than that of a low degradation.
Due to the different near the mined coal seam to the surface these are subject to different laws and therefore cannot be simply transferred one to one to the respective other degradation depth. As a result of mining-related shocks may arise seismic waves which propagate in the uppermost soil layers. The causes of these mining-related vibrations can range from collapsing tunnels or cavities to be suddenly free tensions, which were enclosed in a rock massif.
These seismic waves as they propagate pursue no uniform solid contour, but rather an irregular structure. The reason for this is inter alia in the form of the trough over the reduction area, and further in degradation of the composition or the structure of the soil. That is, the different widths of the bottom layers, as well as differences in structure, including geological faults are to be counted have an effect on the propagation characteristics of the seismic waves. Such that the propagation of the seismic waves are faster or slower, as well as a result of its mass results in a rebound. The greater the resistance which opposes the seismic wave is, the greater the energy loss of the wave is.
The composition is based on a vertical and a horizontal motion components. The vertical deformation consists of a hand composed of the components difficulties and in part of the curvature. Skewed. A skewed does not necessarily mean that a body tilting movement takes place on a plane / virtual axis, but the process of moving on a curved surface which can be concave or convex. Here, the tendency and the degree of skewed of the location of the building and their removal depends on the center, the low point of the settlement trough from. In the area of the center of the settlement trough the skewed tends to zero.
Curvature. Under the curvature is understood fundamentally the deviation of a / the curved bottom surfaces of an imaginary or virtual straight line. In mathematics, this would be the first derivative of the function, representing the curved bottom surface.
A distinction is made between a negative curvature, such as in a saddle form and a positive curvature, as in a trough formation.
Pressure / Strain. From a sprain is when it comes in the ground under a building to a saddleshaped change. This then leads to the building to an elongation, which attract cracking by itself. In the opposite case, the pressure leads to a reduction in the area of foundation soil under the building. This has, accordingly, the formation of compressive forces result which, inter alia, can also cause cracking.
Subsidence. The term settlement is understood that due to external influences such as stress (weight) or oscillations (vibrations) leads to a reorientation of the structure in the soil. Here, the remaining small to large voids are filled by fine material, leading to a volume reduction. As a result of this process is lowered in this area then from the ground. A distinction is made between uniform and non-uniform reductions.
Refusal of the Supporting Structure
The occurrence of the failure case a support structure, due to vibration events, shown in a sequence of successive processes. Depending on the building materials used, this period lasts longer or shorter.
As a result of coal mining occur in the near-surface soil layers, inter alia, Ratios and imbalances that curvatures (concave / convex), continue to pressures and strains on. These lead to occasional overloads or any portion of the entire supporting structure.
This can be done over a shorter to longer time, and with a corresponding increase in activity (mining). As a result of this process the permissible and or maximum bearable load effects exceed the short term, also this can also lead to long-term out.
As a result of these exceedances occur a break in the matrix of the materials according to use. The longer the period of the load is exceeded, and the increase in load size, the more there is irreparable damage. First, cracks are formed, which are getting wider or larger depending on the load in her crack width and leads to a break in the zenith in the material.
Smaller cracks can be closed with the application of a crack bridging on-dash system, fiberglass wallpaper or the upbringing of a thermal insulation composite system.
Cracks with larger crack widths, as well as the qualifications to be run through the entire component cross-section are pressed strong (Fig. 4) . Or require a static interception in the area of the damaged component.
By the frictional compression ensures that the existing load can be transferred freely through the fracture within the component matrix. Furthermore, it not over load in sensitive as well as critical areas of the building material comes from, what then leads to a breakdown in the structure (failure case). 
Engineering Solutions and Technologies in Manufacturing
The term structure is also different substances, which are connected to each other via their contact surfaces to form a whole in a cohesive structure made of materials of different sizes and in certain circumstances. For example, a wall plate consisting of many bricks that are connected together by mortar (plants) or metamorphic rock or the marble.
Due to external factors (for mining shocks), which is an increase of the maximum recordable building material technical burden , occurs an increase in the allowable load up to a collapse in the structure. This is reflected in the range of the loosening or detachment of individual parts or even up to the break, so the complete destruction of the composite action between the materials As a result of disturbance in the structure and the reduction of the compound in the structure to each other, is located in parts of the entire structure of a weakening. This results in the structure divided into its constituent parts.
Here are some pictures that show a structural break in a wall plate ( Fig. 5 and Fig. 6 ). The wall is part of the supporting shear walls in the basement of a (Saarland), two-family house located in the mining area Due to the static necessity and the instability of the shear wall had to be secured by means of supports the damaged area.
Measure Against Reducing / Skew / Cracking
As preventive measures shall be prescribed a rigid bottom plate mandatory in mining active regions (Germany) during the recreation of residential buildings. For the cost of creating this measure and other necessities the corresponding mining company based on the Mining Act (13 August 1980) as the cause comes on. Furthermore, the mining company for the removal of damage patterns, as well as a compensation for irreparable damage is required by law.
Subsequently, the schematic structure of a building lifting system ( Fig. 7 and Fig. 8 ), among others in old buildings, by virtue of their damage again must be placed in a horizontal position and are thus stabilized. Furthermore, the storage of historical as well as worth preserving buildings arranged below the base of the foundation spring body. 
Summary
By continually progressing development in materials research, as well as art, it is already creating and building structures to toughen up on these possible future changes in the subsoil or to amplify. So no, or only minor damage occur in case of emergency on the building. Furthermore, there is also a variety of ways and products available to existing damage due to seismic vibrations caused by mining a technically fix, as well as to rehabilitate. Also the possibility to observe the body over a longer period on possible changes and if necessary intervene if necessary, it is. 
